Two week nicotine treatment selectively increases bone vascular constriction in response to norepinephrine.
This study was designed to determine if nicotine treatment alters the constrictor and/or dilator function of the vessels which regulate blood flow to intact bone. Nicotine (1.7 mg/kg/day) or nicotine-free, phosphate-buffered saline was administered subcutaneously to mature male rats for 2 weeks via osmotic mini-pumps. On the 14th day, the rats were anesthetized and in vivo experiments were performed to quantitate the changes in arterial blood pressure and perfusion of the intact tibia (measured by laser Doppler flowmetry) in response to two constrictor agonists (norepinephrine, NE and arginine vasopressin, AVP) and two vasodilator agents (acetylcholine, ACh and sodium nitroprusside, SNP). Dose-response curves were generated by plotting the change in the bone vascular resistance index (mmHg/bone perfusion units) evoked by each dose of agonist. In addition, bone arteriolar expression of endothelial nitric oxide synthase protein was quantitated by Western blot analysis. Nicotine treatment significantly enhanced the constriction of the bone vasculature in response to NE, but not to AVP. Vascular dilation in response to ACh and SNP was not changed by nicotine. These results indicate that nicotine selectively accentuates the constrictor response of the bone vasculature to exogenous NE. This enhanced constriction to NE is not due to impaired endothelial cell release of nitric oxide or diminished smooth muscle response to nitric oxide. Since NE and AVP activate similar cell signaling mechanisms to induce constriction, the selective enhancement of NE-induced constriction suggests that nicotine alters a mechanism unique to NE signaling; possibly the number or binding affinity of alpha adrenergic receptors. Since endogenous NE regulates basal blood flow to bone, the effect of nicotine to augment NE-induced constriction could lead to a chronic reduction in blood flow to bone.